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MEMORANDUM 
 

DEPARTMENT OF ENVI RONMENTAL QULAI TY 
 

WASTE DI VI SI ON 
 

 
TO:   Hassan Vaki l i  and Par t  B Team Super vi sor s 
 
FROM:   Ri char d Essex 
 
DATE:   Apr i l  14,  1993,  r ef er ences r evi sed November  13,  2002 
 
SUBJECT:  Sei smi c I mpact  Zone,  Par t  A Demonst r at i on Requi r ement s.  
 

 
 Sect i on 250 A. 6.  of  t he r evi sed VSWMR i s a s i t i ng cr i t er i on t hat  
pr ohi bi t s t he si t i ng of  new sani t ar y l andf i l l s  or  l at er al  expansi ons of  
exi st i ng uni t s i n Sei smi c I mpact  Zones.   SI Zs,  as def i ned by t he 
Regul at i ons,  encompass most  of  Vi r gi ni a wi t h t he except i on of  ext r eme 
sout heast er n VA ( Chesapeake and Vi r gi ni a Beach)  and t he east er n shor e.   
Ther ef or e,  t he vast  maj or i t y of  appl i cant s cur r ent l y seeki ng l andf i l l  
per mi t s i n t he Commonweal t h wi l l  have t o make t he demonst r at i on 
r equi r ed by § 250 A. 6.  
 
 No speci f i c r equi r ement s f or  t he SI Z demonst r at i on have been 
est abl i shed.   Thi s has caused consi der abl e const er nat i on f or  t he 
r egul at ed communi t y.   Bel ow i s an at t empt  t o c l ar i f y t he r equi r ement s 
f or  t he st i pul at ed demonst r at i on.   Pl ease not e t hat  t he r equi r ement s 
out l i ned bel ow ar e onl y i nt ended t o sat i sf y t he “ s i t i ng cr i t er i on”  and 
do not  addr ess act ual  desi gn f eat ur es f or  mi t i gat i on of  sei smi c 
ef f ect s.   Pl ease f or war d any comment s concer ni ng t he adequacy of  t he 
demonst r at i ons,  out l i ned bel ow,  di r ect l y t o me.   My of f i ce number  i s 1-
0552.  
 

Seismic Impact Zone Demonstration 
 
I .  Si mpl e Det er mi nat i on 
 

A.  See Al ger mi ssen et  al .  ( 1990)  t o det er mi ne i f  pr oposed 
f aci l i t y i s wi t hi n a sei smi c i mpact  zone.  

B.  Mul t i pl y t he hor i zont al  accel er at i on,  wi t h a 10% chance of  
occur r i ng i n 250 year s ( as t aken di r ect l y f r om Al ger mi ssen 
et  al . ,  1990) ,  by t he soi l  ampl i f i cat i on f act or  appr opr i at e 
f or  t he si t e.   Cont r ol l i ng var i abl es f or  a soi l  
ampl i f i cat i on f act or  ar e dept h,  densi t y,  and gr ai n s i ze.   
( i . e. ,  deep coar se- gr ai ned,  and unconsol i dat ed sedi ment s 
may cause si gni f i cant  ampl i f i cat i on of  t he maxi mum 
hor i zont al  accel er at i on as cal cul at ed f or  t he under l y i ng 
bedr ock. )   Soi l  ampl i f i cat i on f act or s gener al l y r ange 
bet ween 1. 0 and 2. 0.  



 
 
 
 

C.  Det er mi ne l i quef act i on pot ent i al  at  t he pr oposed si t e.   
Thi s det er mi nat i on shoul d consi der  bot h l i quef act i on 
oppor t uni t y and l i quef act i on suscept i bi l i t y.   { Seed et  al .  
( 1983)  and Seed and I dr i ss ( 1982)  ar e t wo r ef er enes t hat  
addr ess l i quef act i on pot ent i al }  

D.  I ndi cat e t hat  al l  cont ai nment  st r uct ur es i ncl udi ng l i ner s,  
l eachat e col l ect i on syst ems,  and sur f ace wat er  cont r ol  
syst ems wi l l  be desi gned t o wi t hst and t he accel er at i on 
cal cul at ed i n I . B.   I t  shoul d al so be shown t hat  t he 
l andf i l l  f aci l i t y wi l l  be const r uct ed t o mi t i gat e any 
i nst abi l i t y t hat  mi ght  r esul t  f r om l i quef act i on.  

 
I I .  Si t e Speci f i c Det er mi nat i on:  
 

A.  See Al ger mi ssen et  al .  ( 1990)  t o det er mi ne i f  pr oposed 
f aci l i t y i s wi t hi n a sei smi c i mpact  zone.  

B.  Do a si t e speci f i c eval uat i on t o det er mi ne t he hor i zont al  
accel er at i on wi t h a 10% chance of  occur r i ng i n 250 year s.   
Thi s eval uat i on,  at  a mi ni mum,  shoul d consi der  t he 
f ol l owi ng:  

 
1.  Local  sei smi c sour ces ( poi nt ,  l i near ,  zone) .  
2.  A cal cul at i on of  magni t ude f r equency di st r i but i on f or  

t he ar ea i n quest i on.  
3.  A cal cul at i on of  gr ound mot i on at t enuat i on.  
4.  Ext r eme cumul at i ve pr obabi l i t y of  gr ound mot i on f or  a 

250 year  per i od.   One accept abl e al gor i t hm f or  t hi s 
cal cul at i on i s:  

Fmax, t ( a) = e- Φt [ 1- F( a) ]   Al ger mi ssen et  al .  ( 1990)  
 
Fmax, t ( a)    pr obabi l i t y 
a    ampl i t ude  

 t     t i me 
Φ mean r at e of  occur r ence 
F( a)  cumul at i ve di st r i but i on of  gr ound 

mot i on 
 

C.  Mul t i pl y t he cal cul at ed hor i zont al  accel er at i on,  wi t h a 10% 
chance of  occur r i ng i n 250 year s by t he soi l  ampl i f i cat i on 
f act or  appr opr i at e f or  t he si t e.   ( See I . B.  i n t he si mpl e 
det er mi nat i on above. )  

D.  Det er mi ne l i quef act i on pot ent i al  ( See I . C.  i n t he si mpl e 
det er mi nat i on above. )  

E.  I ndi cat e t hat  al l  cont ai nment  st r uct ur es i ncl udi ng l i ner s,  
l eachat e col l ect i on syst ems,  and sur f ace wat er  cont r ol  
syst ems wi l l  be desi gned t o wi t hst and t he accel er at i on 
cal cul at ed i n I . C.   I t  shoul d al so be shown t hat  t he 
l andf i l l  f aci l i t y wi l l  be const r uct ed t o mi t i gat e any 
i nst abi l i t y t hat  mi ght  r esul t  f r om l i quef act i on.  
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